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METHODS FOR STABILIZING 
BENZIMIDAZOLE COMPOUNDS 

TECHNICAL FIELD 

5 

The present invention relates to a method for stabilizing 
a pharmaceutical preparation of the solid dosage form for 
internal use containing a benzimidazole-based compound or 
a physiologically acceptable salt thereof. 1Q Rl md r2 afe ^ same as Qr differenl from other and 

are selected from hydrogen, methoxy and difluoromethoxy; 
PRIOR ART R 3 is se i ec ted from hydrogen and sodium; and R 4 , R 5 and R 6 

are the same as or different from each other and are selected 
A benzimidazole-based compound or a physiologically f rom hydrogen, methyl, methoxy, methoxypropoxy and tri- 
acceptable salt thereof has a strong inhibitory action on the 15 fluoroethoxy. 

so-called proton pump, and it is widely used as a therapeutic Furthermore, the present invention is a method for stabi- 

agent for stomach ulcer, duodenal ulcer etc., by inhibiting Hang a benzimidazole-based compound or a physiologi- 
gastric acid secretion. On the other hand, the benzimidazole ca ] lv acce ptable salt thereof, comprising incorporating 1) a 
type compound is chemically very unstable, so various crospovidone and 2) sodium hydroxide and/or potassium 
measures have been invented for pharmaceutical manufac- 2 o hydroxide to a benzimidazole-based compound represented 
turing thereof. For example, JP-A 62-277322 discloses a b y p ormu i a \ or a physiologically acceptable salt thereof, 
process for producing a stabilized pharmaceutical composi- Furthermore, the present invention is a method for stabi- 

tion comprising a basic inorganic salt of magnesium and/or Hzing fl benzimidazole-based compound or a physiologi- 
calcium incorporated into a benzimidazole type compound, c « acce ptable salt thereof, comprising coating a core 
and JP-A 62-258320 discloses an oral pharmaceutical prepa- 2 5 formed by incorporating a crospovidone or 1) crospovidone 
ration prepared by incorporating an alkali compound into the and 2 ^ sodium hydroxide and/or potassium hydroxide to a 
portion of a core containing a benzimidazole type com- benzimidazole-based compound represented by Formula 1 
pound, then coating it with fillers for tablets soluble in water 0f fl physiologically acceptable salt thereof with an enteric 
or rapidly degradable with water or with a polymeric and CO ating. 

water-soluble film-forming compound, and further coaling it 30 Furth er, the present invention provides a method for 
with an enteric coating. preventing a benzimidazole-based compound or a physi- 

However, the stability of such pharmaceutical prepare- ologically acceptable salt thereof from changing in color, 
tions is still insufficient even by the prior art described which comprises incorporating a crospovidone to the ben- 
above, so there is demand for further improvements. That is, zimidazole-based compound represented by the above For- 
the object of the invention is to provide a method for further 35 mula ] or a physiologically acceptable salt thereof, 
stabilizing a pharmaceutical preparation of the solid dosage lQ ^ present invention, a core means a tablet, a granule 

form for internal use comprising a benzimidazole-based and the like. A benzimidazole-based compound is extremely 
compound, specifically, a method for preventing it from unstable in an acidic condition, and once taken orally it is 
being colored. decomposed rapidly upon contact with a gastric acid in a 

40 stomach, whereby losing its physiological activity. Accord- 
DISCLOSURE OF THE INVENTION ingly, for the purpose of preventing a decomposition in a 

stomach, a formulation which is insoluble in the stomach, 
The present invention is a method for stabilizing a ben- i.e., a formulation employing an enteric coating over a core 
zimidazole-based compound or a physiologically acceptable containing a benzimidazole-based compound is required, 
salt thereof, comprising incorporating a crospovidone to a 45 Th e present invention is also a method for stabilizing a 
benzimidazole-based compound represented by the follow- benzimidazole-based compound or a physiologically accept- 
ing structure (Formula 1 ), or a physiologically acceptable a bj e salt thereof, comprising coating a core formed by 
salt thereof. incorporating a crospovidone or 1 ) a crospovidone and 2) 

50 sodium hydroxide and/or potassium hydroxide to a benz- 
imidazole-based compound represented by Formula (I) or a 
Formula l physiologically acceptable salt thereof with an intermediate 
|| coating; and then coating it further with an enteric coating. 

Het 1 — s — CH 2 — Het 2 An enteric coating is generally an acidic substance, whose 

55 direct contact with a benzimidazole-based compound is 
j desired to be avoided. Accordingly, an inactive intermediate 

In the formula 1, Het is film may be prov ided between a core containing a benzimi- 

dazole-based compound and an enteric coating. The term 
"inactive" used herein means no adverse effect on the 
60 stability of a benzimidazole-based compound. 

A material for such inactive intermediate film may for 
example be a water-soluble polymer, water-soluble or water- 
7 dispersible material or a water-insoluble material including 

r 3 ; a crospovidone, hydroxypropyl cellulose, hydroxypropylm- 

65 ethyl cellulose, lactose, mannitol, starch, crystalline cellu- 
lose, ethyl cellulose and the like. When an intermediate film 
H eT 2 j s is provided using a water-insoluble material as disclosed in 



3 

JP-A 1-290628, a microparticle of the water-insoluble mate- 
rial may be mixed with the film. 

The composition of an intermediate film according to the 
present invention particularly preferably contains a 
crospovidone or 1) a crospovidone and 2) hydroxypropyl 
cellulose and/or ethyl cellulose. In an intermediate film 
containing 1) a crospovidone and 2) hydroxypropyl cellu- 
lose and/or ethyl cellulose, the ratio of the hydroxypropyl 
cellulose and/or ethyl cellulose is preferably 0.1 to 1 part by 
weight based on 1 part of a crospovidone. 

A benzimidazole-based compound of the present inven- 
tion or a physiologically acceptable salt may preferably be 
rabeprazole, omeprazole, pantoprazole, lansoprazole or their 
salts with sodium, potassium, magnesium and the like. A 
particularly excellent effect of the present invention is 
exerted when a benzimidazole-based compound represented 
by Formula 1 or a physiologically acceptable salt thereof is 
rabeprazole or its sodium salt. 

The structure of each compound is shown in Formula 3. 



Formula 3 




Rabeprazole 




Omeprazole 

McO OMe 




Pantoprazole 




Lansoprazole 



A benzimidazole-based compound or its physiologically 
acceptable salt is hereinafter referred to together as a ben- 
zimidazole-based compound. 

A benzimidazole-based compound of the present inven- 
tion can be prepared by a method known. For example, it can 
be prepared by a method disclosed in any of JP-A 52-62275, 
JP-A 54-141783 and JP-A 1-6270 may be employed. 

The weight ratio of a crospovidone to a benzimidazole- 
based compound in the invention is preferably 0.5 to 5 parts 
by weight to 1 part of the benzimidazole-based compound. 

While it is essential for a composition and/or a formula- 
tion containing a benzimidazole-based compound in the 
present invention to contain a crospovidone. Further, sodium 
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hydroxide, potassium hydroxide and sodium carbonate may 
also be incorporated each alone or in combination with each 
other. 

The weight ratio of any of sodium hydroxide, potassium 

5 hydroxide and sodium carbonate to a benzimidazole-based 
compound is preferably 0.01 to 2 parts by weight to 1 part 
of the benzimidazole-based compound. 

A benzimidazole-based compound in a composition and/ 
or a formulation supplemented with ordinary additives is 

10 extremely unstable and susceptible to a decompos ition under 
a heated and humid storage condition. Such decomposition 
is accompanied not only with an increase in the impurity 
levels but also with the change in color of the composition 
and/or a formulation especially when a benzimidazole-based 

15 compound is incorporated. 

The present invention is a method for preventing the 
change in color of a benzimidazole-based compound or its 
physiologically acceptable salt in a composition and/or a 
formulation formed by incorporating a crospovidone or 1) 

20 crospovidone and 2) sodium hydroxide and/or potassium 
hydroxide to the benzimidazole-based compound. A term 
"formulation*' used herein means a formulation obtained by 
coating a core formed by incorporating a crospovidone or 1) 
a crospovidone and 2) sodium hydroxide and/or potassium 

25 hydroxide to a benzimidazole-based compound with an 
enteric coating or with an intermediate coating which is 
subsequently coated further with an enteric coating. 

A method for stabilizing a benzimidazole-based com- 
pound according to the invention is a method exerting an 

30 extremely remarkable effect not only in ensuring the con- 
stant content of a benzimidazole-based compound and in 
reducing the amounts of impurities produced but also in 
suppressing any change in color. 

In preparing a formulation using a composition obtained 

35 by incorporating a crospovidone or 1) a crospovidone and 2) 
sodium hydroxide and/or potassium hydroxide to a benz- 
imidazole-based compound according to the present inven- 
tion, ordinarily employed excipients such as lactose and 
mannitol may be employed. It is preferred to use hydrox- 

40 ypropyl cellulose as a binder and a crospovidone as a 
disintegrant. 

A crospovidone employed usually as a disintegrant is 
known to undergo, when being divided finely, a reduction in 
the disintegrating or swelling ability it possessed naturally. 
45 Crospovidone having a small particle diameter after being 
divided finely and/or sieved is used in the present invention 
as a stabilizer for a benzimidazole-based compound, and can 
be used in an amount exceeding the amount when added just 
as an ordinary disintegrant (10% or less). The average 
50 particle diameter of a finely-divided and/or sieved crospovi- 
done is preferably several um to 50 urn. 

Accordingly, in a composition or a formulation according 
to the present invention, it is preferred to use as a crospovi- 
55 done a finely-divided crospovidone having an average par- 
ticle diameter of several um to 50 um. It is a matter of course 
that a finely-divided crospovidone or an ordinary crospovi- 
done are employed in combination. 

A composition or a formulation according to the present 
invention can be produced by a method employed usually. 

Thus, a benzimidazole-based compound is incorporated 
with a crospovidone or 1 ). a crospovidone and 2) sodium 
hydroxide and/or potassium hydroxide, and then combined 
with an excipient and then subjected to a dry or wet 
granulation and then compressed into a tablet optionally 
with an added disintegrant such as a crospovidone. It is 
needless to say that it is not limited to this procedure. 
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Typically, 10 g of sodium rabeprazole which is a benz- 
imidazole-based compound, 20 g of a crospovidone, 42.7 g 
of mannitol and 1.5 g of hydroxypropyl cellulose were 
mixed and then sodium hydroxide and/or potassium hydrox- 
ide dissolved or dispersed in elhanol was added in portions 5 
to effect a granulation, followed by drying and sieving with 
a speed mill (16 mesh size). The mixture is combined with 
0.8 g of magnesium stearate and then compacted into a 75 
mg tablet containing 1 0 mg of rabeprazole sodium. 

Onto the tablet thus obtained, an ethanol solution of 10 
hydroxypropyl cellulose in which a crospovidone is dis- 
persed was sprayed using a fluidized bed or a pan coater to 
form an intermediate film, onto which an ethanol solution or 
a hydrated ethanol solution of hydroxypropyl methyl cellu- 
lose phthalate or an enteric methacrylic acid copolymer to 15 
form an enteric coated tablet having an intermediate film. 

According to the present invention, a method for stabi- 
lizing a benzimidazole-based compound which is extremely 
unstable can be provided. Effect of the present invention will 
be described. 20 

Experiments 

Effect of Crospovidone in Tablet 

The tablets having various crospovidone contents 
obtained in Examples 1 to 3 described below were stored for 25 
one week in a cold place and also at 40° C. and 75% relative 
humidity (with being opened). 

At the same time, a tablet containing no crospovidone was 
stored as a control for one week as Comparative Example 2. 

Each formulation thus stored was evaluated based on the 30 
color difference (AE), measured by a color difference meter 
(Model SE-200, NIPPON DENSHOKU KOGYO), as an 
index of the change in the color coordinate (value (L), hue 
(a), chroma (b)) observed when stored at 40° C. and 75% 
relative humidity (with being opened) when compared with 35 
the control which was stored in the cold place. A larger color 
difference (AE) reflects a larger coloring of a sample stored 
at 40° C. and 75% relative humidity when compared with a 
control stored in the cold place. The values of the color 
difference (AE) of each Example are shown in Table 1 . 40 

TABLE 1 



Control 

Formulation Example 1 Example 1 Example 2 Example 3 



sodium rabeprazole 


20.0 


20.0 


20.0 


20.0 


mannitol 


125.4 


105.4 


85.4 


65.4 


crospovidone 




20.0 


40.0 


60.0 


sodium hydroxide 


3.0 


3.0 


3.0 


3.0 


magnesium stearate 


1.6 


1.6 


1.6 


1.6 


(subtotal) 


150.0 


150.0 


150.0 


150.0 


preparation property 










color difference (AE) 


40.93 


23.75 


16.18 


14.38 






Unit:mg 



50 



Since the color difference (AE) of a sample stored at 40° 
C. and 75% relative humidity (with being opened) and the 
change in color of the formulation were both reduced in 
response to the increase in the amount of the crospovidone 
added, it became evident that, in the present invention, the 
crospovidone had an inhibitory effect on the change in color 
of a benzimidazole-based compound or its physiologically 
acceptable salt. 

Effect of Sodium Hydroxide in Tablet 65 

The tablets having various sodium hydroxide contents 
obtained in Examples 2 and 4 to 5 described below were 
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stored for one week in a cold place and also at 40° C. and 
75% relative humidity (with being opened). At the same 
time, a tablet containing sodium carbonate was stored as a 
control 2 for one week. 

Each formulation thus stored was evaluated in the manner 
similar to that described above based on the color difference 
(AE) of a sample stored at 40° C. and 75% relative humidity 
(with being opened) when compared with the control which 
was stored in the cold place. A disintegration test of samples 
stored in a cold place and at 40° C. and 75% relative 
humidity (with being opened) was also performed according 
to Japanese Pharmacopoeia. In addition, a high performance 
liquid chromatography was employed to determine the level 
(%) of impurities derived from the decomposition of 
rabeprazole in a tablet stored at 40° C. and 15% relative 
humidity (with being opened). The results are shown in 
Table 2. 



TABLE 2 



Formulation 


Example 2 


Example 4 


Example 5 


Control 
Example 2 


sodium rabeprazole 


20.0 


20.0 


20.0 


20.0 


mannitol 


85.4 


84.8 


84.4 


75.4 


crospovidone 


40.0 


40.0 


40.0 


40.0 


sodium hydroxide 




0.6 


1.0 




anhydrous sodium 








10.0 


carbonate 










hydroxypropyl cellulose 


3.0 


3.0 


3.0 


3.0 


magnesium stearate 


1.6 


b 6 . 


1.6 


1.6 


(subtotal) 


150.0 


150.0 


150.0 


150.0 


preparation property 










color difference (AE) 


16.18 


17.45 


17.88 


17.27 


disintegration time (min) 


5.8-6.2 


3.6-4.1 


3.7-4.0 


7.3-8.1 


stored in a cold place 










stored at 


8.1-10.1 


4.0-5.1 


5.5-6.1 


22.8-24.0 


40° C. and 75% 










relative humidity 










(with being opened) 










HP LC- measured impuri- 










ties (%) 










stored at 


2.99 


2.38 


2.31 


1.96 


40° C. and 75% 










relative humidity 










(with being opened) 
















Unitrmg 



While the color difference (AE) of a crospovi done-supple- 
mented sample stored at 40° C. and 75% relative humidity 
(with being opened) exhibited no substantial change in 
response to the change in the amount of sodium hydroxide 
added, the level (%) of the HPLC-measured impurities in a 
sample stored at 40° G. and 75% relative humidity (with 
being opened) was reduced in response to the increase in the 
amount of sodium hydroxide added. Therefore, in the 
present invention, it is evident that sodium hydroxide has an 
effectiveness in stabilizing a benzimidazole-based com- 
pound or its physiologically acceptable salt. 

The addition of sodium carbonate also exhibited a stabi- 
lizing effect on the color difference (AE) and the HPLC- 
measured impurity level (%) of a sample stored at 40° C. and 
75% relative humidity (with being opened). 

On the other hand, the disintegration time of a sodium 
hydroxide-supplemented sample stored at 40° C. and 75% 
relative humidity (with being opened) exhibited no change 
when compared with a sample stored in a cold place, while 
a sodium carbonate-supplemented sample exhibited a sub- 
stantially prolonged disintegration time. 



It was evident that the stabilizing effect of an additive 
added together with a crospovidone was higher in a sodium 
hydroxide-supplemented formulation than in a sodium car- 
bonate-supplemented formulation. 

EXAMPLE 

The present invention is described in more detail by 
referring to the following Examples, which are not intended 
to restrict the invention. 



Examples 1 to 3 

1 Part by weight of a benzi mi dazole -based compound was 
combined with 1 part by weight (Example 1), 2 parts by 
weight (Example 2) or 3 parts by weight (Example 3) of a 
crospovidone to formulate a tablet. 

Thus, 20 g of rabeprazole sodium was admixed with 20 to 
60 g of a crospovidone, 65.4 to 105.4 g of mannitol and 3 
g of hydroxypropyl cellulose and then ethanol was added 
portionwise to effect a wet granulation with stirring. The 
granule was dried and grained, and then 1 .6 g of magnesium 
stearate was dusted in, and the mixture was then compacted 
into tablets each of which weighed 1 50 mg and contained 20 
mg of rabeprazole sodium. Each formulation is shown in 
Table 1. 

Examples 4 to 5 

1 part by weight of a benzimi dazole- based compound was 
combined with 0.03 parts by weight (Example 4) or 0.05 
parts by weight (Example 5) of sodium hydroxide to for- 
mulate a tablet. 

Thus, 20 g of rabeprazole sodium was admixed with 0.6 
to 1.0 g of sodium hydroxide, 40 g of a crospovidone, 84.4 
to 84.8 g of mannitol and 3 g of hydroxypropyl cellulose and 
then 0.6 to 1 .0 g of sodium hydroxide dissolved in ethanol 
was added portionwise to effect a wet granulation with 
stirring. The granule was dried and grained, and then 1 .6 g 
of magnesium stearate was dusted in, and the mixture was 
then compacted into tablets each of which weighed 1 50 mg 
and contained 20 mg of rabeprazole sodium. Each formu- 
lation is shown in Table 2. 

Example 6 

A tablet obtained in Example 5 was coated with an ethanol 
solution containing a crospovidone and hydroxypropyl cel- 
lulose using a fluidized bet granulator to obtain a tablet 
having 15 mg of an intermediate film. Subsequently, onto 
the intermediate film-coated tablet, a hydrated ethanol solu- 
tion containing hydroxypropyl methylcellulose phthalate, 
monoglyceride, talc, titanium oxide, iron oxide red and 
magnesium stearate was sprayed using a fluidized bed 
granulator, whereby yielding tablets each of which was 
coated with 1 5 mg of an enteric coating, weighed 1 80 mg 
and contained 20 mg of rabeprazole sodium. 

A tablet obtained in Example 6 was packed in a PTP 
package (bottom sealed with aluminum foil) and stored in a 
cold place and at 40° C. and 75% relative humidity (with 
being opened) for one week, and no difference in the 
HPLC-measured impurity level was noted between the two 
storage conditions, indicating a stability. 

Example 7 
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A half amount of the formulation of Example 5 was 
compacted into tablets each of which weighed 75 mg and 
contained 10 mg of rabeprazole sodium. Onto this tablet, an 
ethanol solution containing a crospovidone and hydroxypro- 

5 pyl cellulose was coated using a pan coater to obtain a tablet 
covered with 10 mg of an intermediate film. Onto this 
intermediate film-coated tablet, a hydrated ethanol solution 
containing hydroxypropyl methylcellupose phthalate, 
monoglyceride, talc, titanium oxide, iron oxide yellow and 

to magnesium stearate was sprayed using a pan coater, 
whereby yielding tablets each of which was coated with 10 
mg of an enteric coating, contained 10 mg of rabeprazole 
sodium and weighed 95 mg. 

A tablet obtained in Example 7 was packed in a PTP 

is package and stored in a cold place and at 40° C. and 75% 
relative humidity (with being opened) for one week, and no 
difference in the HPLC-measured impurity level was noted 
between the two storage conditions, indicating a stability. 



20 



25 



Example 8 

A half amount of the formulation of Example 5 was 
compacted into tablets each of which weighed 75 mg and 
contained 10 mg of rabeprazole sodium. Onto this tablet, an 
ethanol solution containing a crospovidone and ethyl cellu- 
lose was coated using a fluidized bed granulator to obtain a 
tablet covered with 3 mg of an intermediate film. Onto this 
intermediate film-coated tablet, a hydrated ethanol solution 
containing hydroxypropyl methylcellulose phthalate, 
30 monoglyceride, talc, titanium oxide and magnesium stearate 
was sprayed using a fluidized bed granulator, whereby 
yielding tablets each of which was coated with 1 0 mg of an 
enteric coating, contained 10 mg of rabeprazole sodium and 
weighed 90 mg. 
35 A tablet obtained in Example 8 was packed in a PTP 
package and stored in a cold place and at 40° C. and 75% 
relative humidity (with being opened) for one week, and no 
difference in the HPLC-measured impurity level was noted 
between the two storage conditions, indicating a stability. 

40 

The invention claimed is: 

1. A method for stabilizing a benzimidazole-based com- 
pound or a physiologically acceptable salt thereof, compris- 
45 ing incorporating by mixing together (1 ) a crospovidone, (2) 
sodium hydroxide, potassium hydroxide or a mixture 
thereof, and (3) a benzimidazole-based compound repre- 
sented by the following Formula 1, or a physiologically 
acceptable salt thereof 



50 



55 



60 



Formula 1 



Ret 1 S CH 2 — Het 2 

wherein Het 1 is 



XX) 



R 3 



and Het 2 is 



9 



R 4 R 5 
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R 1 and R 2 are the same as or different from each other and 
are selected from hydrogen, methoxy and difluo- 
romethoxy; R 3 is selected from hydrogen and sodium; 
and R 4 , R 5 and R 6 are the same as or different from each 
other and are selected from hydrogen, methyl, meth- 
oxy, methoxypropoxy and trifluoroethoxy 

thereby forming a uniform mixture of components (1), (2) 
and (3); 

wherein the benzimidazole-based compound (3) and the 
crospovidonc ( 1 ) are incorporated with each other in a 
weight ratio of 0.5 to 5 part by weight to 1 part by 
weight of the benzimidazole-based compound and, 
wherein the sodium hydroxide or potassium hydroxide or 
their mixture (2) and the benzimidazole-based com- 
pound (3) are incorporated with each other in a weight 
ratio of 0.01 to 2 parts (2) to one part by weight of the 
benzimidazole-based compound (3) and, 
wherein the crospovidone (1) is present in an amount of 

more than 10 weight percent of the mixture. 
2. A method for preventing a benzimidazole-based com- 
pound or a physiologically acceptable salt thereof from 
changing in color, which comprises incorporating and mix- 
ing together (1) a crospovidone, (2) sodium hydroxide, 
potassium hydroxide or a mixture thereof, and (3) a benz- 
imidazole-based compound represented by the following 
Formula 1, or a physiologically acceptable salt thereof 

Formula 1 

O 

Het' S CH 2 — Her 2 
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wherein Het 1 is 




and Het 2 is 



R< R 5 




R l and R 2 are the same as or different from each other and 
are selected from hydrogen, methoxy and difluo- 
romethoxy; R 3 is selected from hydrogen and sodium; 
and R 4 , R* and R 6 are the same as or different from each 
other and are selected from hydrogen, methyl, meth- 
oxy, methoxypropoxy and trifluoroethoxy 

thereby forming a uniform mixture of components (1 ), (2) 
and (3); 

wherein the benzimidazole-based compound and the 
crospovidone are incorporated with each other in a 
weight ratio of 0.5 to 5 part by weight to 1 part by 
weight of the benzimidazole-based compound and, 

wherein the sodium hydroxide or potassium hydroxide or 
their mixture (2) and the benzimidazole-based com- 
pound (3) are incorporated with each other in a weight 
ratio of 0.01 to 2 parts (2) to one part by weight of the 
benzimidazole-based compound (3) and, 

wherein the crospovidone (1) is present in an amount of 
more than 10 weight percent of the mixture. 



